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ABSTRACT

THE KING COUNTY AIRPORT TURF ENHANCEMENT PROGRAM REPORT IS

THE WORKPLAN FOR THE SLUDGE UTILIZATION PROJECT AT THE KING

COUNTY AIRPORT BOEING FIELD DESIGNED TO ENHANCE THE TURF

AROUND THE RUNAWAYS THE WORKPLAN EXPLORESEXPLORE ENVIRONMENTAL

AND PUBLIC HEALTH EFFECTSEFFECT AND PRESENTSPRESENT NITROGEN BUDGET

FOR THE PROJECT THE MONITORING EFFORT APPLICATION METHOD

RESPONSIBILITIESRESPONSIBILITIE AND SCHEDULING ARE DISCUSSED

III
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EXECUTIVE SUMMARY

THE KING COUNTY AIRPORT TURF ENHANCEMENT SLUDGE APPLICATION

PROGRAM IS METRO FUNDED PROJECT WHICH UTILIZESUTILIZE MUNICIPAL

SEWAGE SLUDGE AT THE KING COUNTY AIRPORT BOEING FIELD

THE PROJECT IS DESIGNED TO ENHANCE THE TURF AROUND THE

RUNWAYSRUNWAY FOR SAFETY AND AESTHETICSAESTHETIC AS WELL AS TO PROVIDE

MORE PRECISE DATA ON NITRATE LOSSLOS TO SURFACE AND GROUNDWATER

AS PART OF MAJOR MONITORING EFFORT

THE AIRPORT IS IN THE INDUSTRIAL DUWAMISH RIVER VALLEY ON

FLAT SITE 5 GRADE WITH WELL DRAINED SANDY SOIL THERE

IS NO GROUNDWATER USAGE IN THE AREAB SINCE THE DUWAINISH

RIVER ESTUARY IS APPROXIMATELY 1500 FEET FROM THE AIRPORT

AND REMAINSREMAIN TIDAL WITH SUBSURFACE SALTWATER LENSLEN FOR

SEVERAL MILESMILE UPRIVER FROM THE SITE GROUNDWATER IN THE AREA

SHOULD NEVER BE DOMESTIC WATER SOURCE

AT ONE INCH APPLICATION RATE 20 DRY TONSTON PER ACRE ODORSODOR

AND SURFACE RUNOFF WILL BE MINIMIZED PUBLIC HEALTH RISKSRISK

FROM WATER OR AIRBORNE PATHOGENSPATHOGEN ALSO APPEAR TO BE NEGLIGIBLE

PREVIOUSPREVIOU RESEARCH SHOWSSHOW THAT POSSIBLE LEACHING OF NITRATE

FROM THE SITE WILL BE THE ONLY SOCE OF POTENTIAL ENVIRONMEN

TAL CONCERN EDXNONDSEDXNOND AND COLE 1977
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OF THE 1400 LBS NITROGEN PER ACRE APPLIED 20 DRY TONSTON

SLUDGEACRE AT 35 PERCENT ONLY 21 TO 34 LBS NACRE WILL

BE RELEASED TO THE ROOTING ZONE PER YEAR GRASSGRAS UPTAKE IS

150 TO 300 LBS NACRE ANNUALLY SO NO IS EXPECTED TO BE

LEACHED FROM THE SITE

AN INTENSIVE MONITORING EFFORT WILL QUANTIFY COMPLETE

RANGE OF ENVIRONMENTAL PARAMETERSPARAMETER IN SLUDGE SOIL AND DRAINAGE

WATER

IMPLEMENTATION OF THE PROJECT IS SCHEDULED FOR APRIL 1981

APPLICATION SITESSITE WILL BE CLEARLY MARKED AS WILL FOOT

BUFFER STRIP AROUND EACH SURFACE DRAIN FIVE TRUCKLOADSTRUCKLOAD OF

SLUDGE PER DAY CWEEKDAYSCWEEKDAY ONLY WILL BE DELIVERED BY METRO

AND SPREAD TO ONE INCH DEPTH BY AIRPORT PERSONNEL ON THE

SAME DAY AS DELIVERED THE AIRPORTSAIRPORT 24HOUR SECURITY

PATROL WILL PROHIBIT PUBLIC ACCESSACCES TO THE SITE AND THE

AIRPORT WILL CONTINUE ITS SURVEILLANCE FOR BIRD HAZARDSHAZARD IN

COMPLIANCE WITH FAA REGULATIONS
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INTRODUCTION

THE KING COUNTY AIRPORT TURF ENHANCEMENT SLUDGE APPLICATION

PROGRAM IS METRO FUNDED PROJECT UNDERTAKEN AT THE REQUEST

OF AIRPORT OFFICIALSOFFICIAL CONCERNED WITH IMPROVING AIRPORT TURF

CONDITIONSCONDITION WHICH HAD DEVELOPED INTO POTENTIAL SAFETY

HAZARD FOR AIRCRAFT IN ADDITION TO THE CONCERNSCONCERN OF THE

AIRPORT OFFICIALSOFFICIAL METRO WAS CONCERNED THAT STORMWATER

WHICH COLLECTED AND DRAINED INTO THE DUWAMISH RIVER COULD

POSE AN ENVIRONMENTAL HAZARD THISTHI PROJECT ALSO WOULD

PROVIDE SITE FOR AN INTENSIVE MONITORING EFFORT WHICH

WOULD ENABLE METRO TO QUANTIFY THE IMPACT OF STORM RUNOFF

INFORMATION FROM THISTHI PROJECT WILL BE USEFUL FOR METROSMETRO

FUTURE SLUDGE UTILIZATION PLANNING
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BACKGROUND

THE KING COUNTY INTERNATIONAL AIRPORT BOEING FIELD RANKSRANK

WITHIN THE TOP 20 AIRPORTSAIRPORT IN THE COUNTRY IN THE NUMBER OF

TAKEOFFSTAKEOFF AND LANDINGSLANDING PER YEAR PRIVATE AIRCRAFT ACCOUNT

FOR MOST OF THE TRAFFIC AND COMMERCIAL USE IS RELATIVELY

LIGHT PERSONAL COMMUNICATION FROM AIRPORT PERSONNEL

THE AIRPORT STRADDLESSTRADDLE THE SEATTLEKING COUNTY BOUNDARY LINE

IN THE DUWAMISH RIVER VALLEY ALTHOUGH THE DUWAMISH ONCE

MEANDERED THROUGH THE SITE CHANNELIZATION AND FILLING

OPERATIONSOPERATION AROUND THE TURN OF THE CENTURY REMOVED THE WATER

WAY TO OVER 1500 FEET FROM THE AIRPORT FIGURE 1 THE

PRESENT SEATTLE CITY LIMIT FOLLOWSFOLLOW THE FORMER CHANNEL

KCSIIP4 54999
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DISCUSSION

SITE DESCRIPTION

THE KING COUNTY AIRPORT

THE KING COUNTY AIRPORT COVERSCOVER TOTAL OF 585 ACRES MOST

OF THE AIRPORT LIESLIE WITHIN THE SOUTHERN BOUNDARY OF SEATTLE

WITH THE REMAINDER IN UNINCORPORATED KING COUNTY THE CITY

LIMIT MEANDERSMEANDER THROUGH THE AIRPORT

THE AIRPORT SITE IS ORIENTED FROM THE NORTHWEST TO THE

SOUTHEAST APPROXIMATELY 300 WEST OF NORTH PARALLELING

RAILYARDSRAILYARD AND INTERSTATE TO THE NORTHEAST AND MARGINAL WAY

TO THE SOUTHEAST SEE FIGURE 11 AIBRO PLACE SOUTH AND

ELLISELLI AVENUE SOUTH FORM THE NORTHWEST BOUNDARY AND SOUTH

NORFOLK STREET IS THE SOUTHERN LIMIT OF THE AIRPORT

DUWAMISH VALLEY

THE DUWAZNISH VALLEY IS MAJOR INDUSTRIAL AREA WITH SUCH

FIRMSFIRM AS KENWORTH TRUCK COMPANY ISAACSON STEEL AND THE

BOEING COMPANY IMMEDIATELY ADJACENT TO THE AIRPORT ALONG

MARGINAL WAY THE GEORGETOWN RESIDENTIAL AREA IS LOCATED TO

THE NORTHWEST OF THE AIRPORT AND CURRENTLY HAS ZONING

KCSIIP4 55001



LIMITATIONSLIMITATION IGURE 2 BUILDINGSBUILDING OWNED BY THE KING COUNTY

AIRPORT AND SEATTLE CITY LIGHT ARE INTERPOSED BETWEEN THE

PROJECT SITESSITE AND THESE COMMERCIALRESIDENTI AREAS

ZELLERBACH PAPER COMPANY BUILDING THE RAILROAD TRACKSTRACK AND

15 ARE CONFINED BY THE STEEP EASTERN WALL OF THE VALLEY

AN ASSOCIATED GROCERSGROCER WAREHOUSE IS LOCATED ON THE ADJACENT

PROPERTY TO THE SOUTH

SLUDGE APPLICATION PLOTSPLOT

THE SLUDGE APPLICATION PLOTSPLOT LIE WITHIN THE SECURITY PERIMETER

OF THE AIRPORT AND ARE ALMOST COMPLETELY SURROUNDED BY

AIRPORT OFFICESOFFICE HANGERSHANGER AND BUSINESSES THE SOUTHERN

BOUNDARY IS NOT CONFINED BY AIRPORT BUILDINGSBUILDING HOWEVER NO

SLUDGE WILL BE APPLIED WITHIN 1500 FEET OF THISTHI BOUNDARY

TWENTY SEPARATE AREASAREA TOTALLING 108 ACRESACRE ARE PROPOSED FOR

SLUDGE APPLICATION FIGURE 1 THESE RANGE IN AREA FROM

07 TO OVER 26 ACRES ONLY THE NORTHERNMOST AREA IS GREATER

THAN 10 ACRES ALL ARE GRASSY PLOTSPLOT BETWEEN RUNWAYSRUNWAY AND

TAXIWAYS SLUDGE WILL NOT BE APPLIED OVER THE ABANDONED

ROAD THROUGH THE NORTHERNMOST AREA

10
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1I J T

SCALE KILOMETERSKILOMETER

REVISIONSREVISION
MAY 11970
MARCH 14 1972

DECEMBER 1975

JULY22 1976

NOVEMBER 1978 MTHOMY ONY

APHI 1979

MARCH 1980

ZONING CLASSIFICATIONSCLASSIFICATION

PS 9600 SINGLE FAMILY RESIDENCE LOW DENSITY

PS 7200 SINGLE FAMILY RESIDENCE MEDIUM DENSITY

PS 5000 SINGLE FAMILY RESIDENCE HIGH DENSITY

RW RESIDENCE WATER FRONT

RD 7200 DUPLEX RESIDENCE MEDIUM DENSITY

RD 5000 DUPLEX RESIDENCE HIGH DENSITY

RM 1600 MULTIPLE RESIDENCE LOWEST DENSITY

RM 800 MULTIPLE RESIDENCE LOW DENSITY

RMH 350 MULTIPLE RESIDENCE HIGH DENSITY

I4MV 200 MULTIPLE RESIDENCE HIGH DENSITY VARIABLE HEIGHT

RMV 200 MULTIPLE RESIDENCE HIGHEST DENSITY VARIABLE HEIGHT

SN NEIGHBORHOOD BUSINESSBUSINES

SI INTERMEDIATE BUSINESSBUSINES

BC COMMUNITY BUSINESSBUSINES

BM METROPOLITAN BUSINESSBUSINES

CM METROPOLITAN COMMERCIAL

CMT METROPOLITAN COMMERCIAL TEMPORAIY

CG GENERAL COMMERCIAL

PM MO MULTIPLE RESIDENCE MIXED DENSITY

MANUFACTURING

IG GENERAL INDUSTRIAL

111 LLEAVY INDUSTRIAL

NORTH

SCALE MIIESMIIE

PM

ROSI

FIGURE 2 ZONING RESTRICTIONSRESTRICTION IN AIRPORT VICINITY

SOURCE CITY OF SEATTLE ZONING MAP APRIL 1980

11
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ENVIRONMENTAL CONDITIONSCONDITION

PRECIPITATION

THE AVERAGE MONTHLY PRECIPITATION DATA FOR THE KING COUNTY

AIRPORT AND NEARBY RECORDING STATIONSSTATION TABLE SHOW THAT

75 PERCENT OF THE ANNUAL PRECIPITATION FALLSFALL FROM OCTOBER

THROUGH MARCH DRY CONDITIONSCONDITION PREDOMINATE IN THE SUMMER

MONTHS

MONTHLY ANNUAL AND DAILY EXTREMESEXTREME OF PRECIPITATION FOR THE

SEATTLE CITY STATION TABLE FURTHER ILLUSTRATE THE

SEASONAL DIFFERENCESDIFFERENCE IN THISTHI REGION NOTE THAT DURING THE

SWMUER MONTHSMONTH DAILY RAINFALL HAS NEVER EXCEEDED 191 INCHES

EVAPOTRANSPIRATION MEASURED AT THE UNIVERSITY OF WASHINGTON

TABLE INDICATESINDICATE THAT EXCESSEXCES PRIPITATION FALLSFALL IN THE

WINTER MONTHSMONTH RECHARGING THE GROUNDWATER THERE IS INSUFFI

CIENT RAIN DURING THE DRY SEASON TO PERMIT UIAXIINUIN EVAPOTRANSEVAPOTRAN

PIRATION HENCE WATER STORED IN THE SURFACE HORIZONSHORIZON OF THE

SOIL BECOMESBECOME SEVERELY DEPLETED INDIVIDUAL STORMSSTORM DURING

THE SUMMER MAY BE INTENSE ENOUGH TO TEMPORARILY OVERCOME THE

DEFICIT RESULTING IN SOME LOSSLOS TO THE GROUNDWATER

12
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TABLE 1 AVERAGE MONTHLY AND ANNUAL PRECIPITATION INCHESINCHE

CN
CNCDCDCN

STATION
SEATTLE BOEINGFIELD

SEATTLE CITYSEATTLETACOMA AIRPORT
SEATTLE OF

SOURCE BROWN AND CAIDWELLJONESCAIDWELLJONE AND JONESJONE 1979

ELEVD TION JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL

14 546 421 353 215 158 143 66 81 183 350 522 573 3611

14 519 390 332 197 159 141 63 74 165 328 500 542 3410

386 573 424 379 240 173 158 81 95 629 3894

112 502 393 328 216 184 162 74 75 547 3496

205
172

02
342

535
501



TABLE 2 PRECIPITATION EXTREMESEXTREME INCHESINCHE

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL

SEATTLE CITYGREATEST MO

ANNUALLEAST ZNO ANNUALGREATEST DAILYSEATTLETACOMA AIRPORTGREATEST MO

ANNUALLEAST MO

ANNUALGREATEST DAILY

SOURCE BROWN AND CA1DWELLJOESCA1DWELLJOE AND JONESJONE 1979

10 93143246
12 92

86
2 22

692129269
911166341

723122232
840 57219

456
16153

375 33185

67
35135

476 35166

335 17108
390 13153

188
122

210
74

203
79

218 17
1 36

346
12

1 91
60

32177

743 80197
895100227

940104320
969111341

1533 100331
950375253

4695 1952 331
55142378 341

C
CFL

CFL
CDCD



TABLE 3 ESTIMATED EVAPOTRANSPIRATION INCHESINCHE OF

WATER

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUALSEATTLETACOMA AIRPORT

06 4520

09 4116

17 3328 1819 18

SEATTLE UNIVERSITY OF WASHINGTONPRECIPPET EA6

4705 05

390707

321212

212020

193130

15 0838 4631 24PRECJPJTATJON PRECIP POTENTIAL EVAPOTRANSPIRATION PET ACTUAL EVAPOTRANSPIRATION FOR THE6INCH WATERHOLDING CAPACITY SOIL EA6

SOURCE BROWN AND CAIDWELLJONESCAIDWELLJONE AND JONESJONE 1979

PRECIPPET EA6

4703 03

400606

3412 12

2118 18

163130

13 3829

450808

570505

338253184

07 4214

183020

352020

510909

560606

348266 198

C
CFL

CFL
CDCD



TEMPERATURESTEMPERATURE

TEMPERATURESTEMPERATURE ARE QUITE MODERATE IN THISTHI REGION TABLE

WITH AN AVERAGE ANNUAL TEMPERATURE OF 52F THE GROWING

SEASON THE AVERAGE NUMBER OF DAYSDAY BETWEEN THE LAST FROST

IN SPRING AND THE FIRST AUTUMN FROST IS ABOUT 240 DAYS

GRASSGRAS CONTINUESCONTINUE GROWING SLOWLY DURING MILD PERIODSPERIOD THROUGHOUT

THE WINTER

THE WIND ROSE ON FIGURE SHOWSSHOW THAT THE WIND IS PREDOMINANTLY

UNDER 13 MILESMILE PER HOUR MPH MORE THAN 82 PERCENT OF THE

TIME OF THE WINDSWIND GREATER THAN 13 MPH 75 PERCENT ARE

FROM THE SOUTH OR SOUTHWEST CALMSCALM CO TO MPH OCCUR

224 PERCENT OF THE TIME

TOPOGRAPHY

THE AIRPORT LIESLIE JUST ABOVE SEA LEVEL BETWEEN AND 18 FOOT

ELEVATIONS THE ENTIRE SITE IS QUITE LEVEL WITH NO SLOPESSLOPE

GREATER THAN PERCENT IN THE AREASAREA CONSIDERED FOR SLUDGE

APPLICATION FIGURE 3 AN OPEN DRAINAGE DITCH ALONG NORFOLK

STREET AND SWALE IN THE SOUTHEAST ARE TO BE EXCLUDED AS

APPLICATION SITES

THE AIRPORTSAIRPORT OWN STORM DRAINAGE SYSTEM COMPLETELY DRAINSDRAIN

THE SITE ALLEVIATING ANY CONCERN FOR RUNOFF ONTO NEIGHBORING

16
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TABLE 4 TEMPERATURE AVERAGESAVERAGE AND EXTREMESEXTREME

STATION DATA JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ANNUAL

SEATTLE BOEINGFIELD
SEATTLE CITY

SEATTLETACOMA AIRPORT
SEATTLE OF

AV MAXAV MMMEAN HIGHESTLOWEST
AV MAXY MMMEAN HIGHESTLOWEST

AV MAXAV MMMEAN HIGHESTLOWEST
AV MAXAV MMMEAN HIGHESTLOWEST

452311382
69

456 368412
66

11

436 330383
61

12

456 346401
68

495 336416
70

488 383436 70
12

470345408
68

18

492360426
71

543 364454
76

16

527 401464
75

22

513362438
71

23

53381459
75

17

685462 574
90

30

657490 574
92

35

656453555
93

33

670469570
90

34

618407513
85

28

594441518
87

31

582401492
77

30

608418 513
88

30

1979

731512622
99

37

696 531614 100
45

699497598
90

41
715512614

98
36

784549667
99

44

751 561656 100
48

756541649
97

46

766548657
98

41

771
54

65
100

43

73956650
97

48

74653664
99

45

757 547652
96

46

715494605
92

33

690533612
92

42

693505599
89

39

707515 611
96

39

623429526
82

24

604483544
78

30
603444 524

80
33

618464541
88

29

524359442
69

518419469
70

13

496381439
65

23

518402460
67

10

473335404
67

11

480
39438 65

21

459357408
60

10

478
37 6427

65
15

618425522 100
600 464532 100

11

59 429511
99

10

61
44528

98

SOURCE BROWN AND CAIDWELLJONESCAIDWELLJONE AND JONESJONE

C
CFL

CFL
CDCDCO



CN
CN

CD
CD

H

THSEEE AUSS

45 54

II

I144SI144

FIGURE 3 AIRPORT SITE TOPOGRAPHY ONE FOOT INTERVALSINTERVALSOURCE KCIA ENGINEERING DEPT 1976

18



PROPERTY OVERBANK FLOODING OF THE DUWAUTISH IS CONTROLLED

BY THE ARMY CORPSCORP OF ENGINEERSENGINEER STANDARD PROJECT FLOOD SPF

PROTECTION ACCORDING TO CORPSCORP SPOKESPERSON THERE IS SO

LITTLE DANGER OF OVERBANK FLOOD AT THE AIRPORT SITE THAT

IT PROBABLY LIESLIE OUTSIDE THE 500 YEAR FLOODPLAIN

LINDA SMITH PERSONAL COMMUNICATION

SINCE ENHANCING THE TURF QUALITY IS MAJOR OBJECTIVE THE

PRESENT GRASSGRAS COVER WILL BE LEFT IN PLACE VIGOROUSVIGOROU GRASSGRAS

COVER IS ACKNOWLEDGED AS AMONG THE BEST SOIL PROTECTION

AGENTSAGENT FOR INCREASING INFILTRATION AND CHECKING EROSION

BRADY 1974

GEO LOGY

THE AIRPORT IS LOCATED OVER AN ALLUVIAL FILL OF GLACIAL

VALLEY RIVER DEPOSITED LAYERSLAYER OF SAND OR SILTY SAND

ALTERNATE WITH LAYERSLAYER OF SANDY SILT OR CLAYEY SILT TO

DEPTHSDEPTH OF AT LEAST 30 FEET WEBER AND ASSOCIATESASSOCIATE 1980

SHANNON AND WILSON 1977 THE FORMER RIVER CHANNEL WAS

FILLED BY HYDRAULIC DREDGING IN THE EARLY 1900S CONSE

QUENTLY THE TOP TO FEET OF SOIL CONSISTSCONSIST PARTIALLY OF

FILL MATERIAL LOOSE TO DENSE SILTY SAND AND GRAVEL OR

SILTY SAND SHANNON AND WILSON 1977 SCATTERED ORGANICSORGANIC

AND DEBRISDEBRI ALSO OCCUR IN THISTHI LAYER
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SOILSSOIL AND GROUNDWATER

EXTENSIVE ALTERATION OF THE SURFACE HORIZONSHORIZON PREVENTSPREVENT CLASSI

FICATION OF THISTHI SOIL INTO SPECIFIC SERIES GENERAL

DESCRIPTION OF THE SITE IS AVAILABLE FROM THE 1977 REPORT BY

SHANNON AND WILSON AND THE 1980 PAUL WEBER STUDY

FOR MOST OF THE SITE LAYER OF GRASSGRAS ROOTSROOT EXTENDSEXTEND TO

INCHESINCHE BELOW THE SURFACE WHERE THE GRASSGRAS HAS BEEN WORN

AWAY THE MINERAL SOIL EXPOSED THE SURFACE TO FEET

DEEP IS LOOSE TO DENSE SILTY SAND OR SILTY SAND AND GRAVEL

INFILTRATION THROUGH THISTHI TYPE OF MATERIAL SHOULD BE GREATER

THAN INCHESINCHE PER HOUR HOUGH L968 WHERE THE SOIL IS

COMPACTED INFILTRATION RATESRATE WILL BE LESSLES RAPID HOWEVER

WITH THE ESTABLISHMENT OF GRASSGRAS COVER SURFACE RUNOFF

OCCURRING DURING PERIODSPERIOD OF SATURATED SURFACE SOIL WILL BE

MINIMAL FOR ALL BUT THE HEAVIEST PROLONGED WINTER RAINS

APPLICATION AT THE BEGINNING OF THE DRY SEASON APRIL WILL

LIMIT LOSSLOS BY RUNOFF AND GRASSGRAS BUFFER STRIP LEFT BETWEEN

SLUDGE APPLIED AREASAREA AND THE SURFACE DRAINSDRAIN WILL FURTHER

MITIGATE SURFACE FLOWS

UNDERLYING THE SURFACE LAYER IS TO FEET OF RELATIVELY

IMPERMEABLE CLAYEY SILT THE MOTTLED COLORING OF THE SILT

IS INDICATIVE OF ALTERNATE WET REDUCING AND DRY COXIDIZING

PERIODS SOME SEEPAGE OF GROUNDWATER ABOVE THISTHI LAYER WAS
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DISCOVERED DURING SUBSURFACE INVESTIGATIONS APPARENTLY

THISTHI SILTY LAYER COLLECTSCOLLECT THE WATER MOVING THROUGH THE

POROUSPOROU SURFACE LAYERS

WATER BEARING SAND LAYER LIESLIE BENEATH THE SILT LAYER THE

GROUNDWATER TABLE IS CONFINED BY THE OVERLYING SILT AND IS

UNDER SOME PRESSURE PIEZOMETRIC WATER LEVELSLEVEL RISE TO

WITHIN FEET OF THE SURFACE AND ARE PROBABLY CONTROLLED BY

TIDESTIDE WEBER 19801

GROUNDWATER QUALITY AND USE

THE QUALITY OF THE GROUNDWATER IN THE AREA HAS NOT BEEN

ASSESSED SEATTLE CITY WATER IS USED BY ALL RESIDENCESRESIDENCE AND

BUSINESSESBUSINESSE IN THE VICINITY THE STATE DEPARTMENT OF ECOLOGY

HAS IDENTIFIED ONLY FOUR USERSUSER OF LOCAL WATER FIGURE 4

THEY ARE

MAP 13737 11956 LIQUID CARBONIC CORPORATION

5021 COLORADO STREET

USE INDUSTRIAL

SOURCE DUWAMISH RIVER

MAP S1210199 KAISER GYPSUM COMPANY INC

USE INDUSTRIAL

SOURCE DUWAMISH RIVER
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MAP 9524 J95L THE BOEING COMPANY

USE INDUSTRIAL

SOURCE DUWAMISH RIVER

MAP 5121474 MAURICE REIN

6428 23RD AVENUE SOUTH

USE IRRIGATION

SOURCE UNNAMED STREAM ABOVE AIRPORT

NONE OF THESE USERSUSER WILL BE AFFECTED BY THE PROPOSED PROJECT

SINCE THEY ARE EITHER ABOVE THE AIRPORT OR WILL BE USING

WATER THAT HAS BEEN CONSIDERABLY DILUTED BY THE DUWAMISH

RIVER

WELLS NO WELLSWELL ARE KNOWN TO EXIST IN THE AREA THE PRESENCE

OF SALTWATER LENSLEN IN THE DUWAMISH EXTENDING BEYOND THE

AIRPORT IBROWN AND CALDWELLJONESCALDWELLJONE AND JONESJONE 1979 SUGGESTSSUGGEST

THAT GROUNDWATER IN THE AREA WOULD BE UNSUITED FOR FUTURE

DOMESTIC USE INFILTRATION OF SALTWATER AS GROUNDWATER IS

REMOVED HAS CAUSED CONCERN IN SEVERAL COASTAL CITIES

DOMESTIC SYSTEMS PIPESPIPE CARRYING DOMESTIC WATER RUN BENEATH

THE SITE PROPOSED FOR APPLICATION THESE CAST IRON PIPESPIPE

CARRY STATIC CHARGE OF 130 PSI DROPPING TO MINIMUM OF

40 PSI UNDER HEAVY USE GROUNDWATER INFILTRATION SHOULD NOT

BE FACTOR UNDER THESE CONDITIONS
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RECEIVING WATER

STORM DRAINAGE SYSTEM WATER IS CARRIED FROM THE AIRPORT

GROUNDSGROUND BY AN EXTENSIVE STORM DRAINAGE SYSTEM TWO PUMPING

STATIONSSTATION RAISE THE WATER FROM 20 FOOT DEPTH TO THE ENTRANCE

OF THE OUTFALL PIPESPIPE AT TO FOOT DEPTH THE NORTHWEST

PUMPING STATION HAS CAPACITY OF 60 CFS AND THE SOUTHWEST

STATION IS DESIGNED FOR 80 CFS THIRD GRAVITY FED OUTFALL

ALONG THE SOUTH END OF THE AIRPORT IS DESIGNED FOR 13 CFS

MAXIMUM EXCEPT FOR AN OIL SEPARATION UNIT OF UNKNOWN

EFFICIENCY THISTHI DRAINAGE PASSESPASSE UNTREATED TO FOUR OUTFALLSOUTFALL

ON THE DUWAMISH RIVER

TOPOGRAPHY AT PLOTS EACH GRASSY PLOT BETWEEN THE RUNWAYSRUNWAY

IS GENTLY SLOPED LESSLES THAN 5 GRADE TO SURFACE DRAIN

IN THE CENTER NO EVIDENCE OF EITHER NIL OR GULLY EROSION

INDICATIVE OF OVERLAND FLOW WAS OBSERVED HOWEVER EVEN

AFTER SEVERAL DAYSDAY WITHOUT PRECIPITATION AN APPRECIABLE

ALTHOUGH UNMEASURED AMOUNT OF FLOW WAS NOTICED AT THE

BOTTOM OF THESE DRAINS AN AIRPORT OFFICIAL EXPLAINED THAT

SOME WATER FROM BOEING COMPANY COOLING SYSTEM ENTERSENTER THE

STORM SYSTEM VIA INCH PIPE THISTHI WAS NOT ENOUGH

HOWEVER TO GENERATE THE CONSIDERABLE RATE OBSERVED GROUND

WATER INFILTRATION THROUGH CRACKSCRACK AND JOINTSJOINT IN THE CONCRETE

COLLECTION PIPE PROBABLY ACCOUNTSACCOUNT FOR THISTHI FLOW GIVEN THE

POROUSPOROU NATURE OF THE SOIL AND THE DEPTH OF THE PIPE THUSTHU
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IT IS EXPECTED THAT MUCH OF THE FLOW FROM THE AIRPORT TO THE

DUWAMISH OUTFALL IS FIRST FILTERED THROUGH THE SOIL WITH

CAREFUL APPLICATION ALL STORMWATER REACHING SLUDGE TREATED

AREASAREA WILL FILTER THROUGH GRASSGRAS AND SOIL BEFORE COLLECTION

AND OUTFALL

DUWAMISH RIVER THE DUWAINISH RIVER HAS RECEIVED CAREFUL

STUDY BY METRO AND OTHERSOTHER METRO 1980 THE TIDE REMAINSREMAIN

STRONG INFLUENCE NEAR THE AIRPORT AND SALTWATER CAN BE

FOUND FAR UP RIVER PARTICULARLY DURING SUMMER LOW FLOW

PERIODS SINCE THE WATER IS NOT USED FOR HUMAN CONSUMPTION

PRIMARY CONCERN CENTERSCENTER AROUND TOXICITY TO FISH ESPECIALLY

SALMONIDS THE RIVER MAY BE CONSIDERED SENSITIVE TO INPUTSINPUT

OF ORGANIC AND HEAVY METAL TOXICANTSTOXICANT ANUNONIA PHOSPHATESPHOSPHATE

AND OTHER COMPOUNDSCOMPOUND THAT MIGHT CONTRIBUTE TO CHEMICAL AND

OXYGEN DEMAND

SECURITY

ACCESSACCES TO THE RUNWAY AREA IS STRICTLY CONTROLLED BY TWENTY

FOUR HOUR SECURITY PATROL

BIRD HAZARD TO AIRCRAFT

THE FAA HAS PLACED THE KING COUNTY AIRPORT INTO THE SECOND

OF THREE PRIORITY CLASSESCLASSE FOR POTENTIAL BIRD HAZARDS THISTHI
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CLASSIFICATION RECOGNIZESRECOGNIZE THAT THE AIRPORT HAS KNOWN BIRD

HAZARD BUT THAT THISTHI HAZARD IS NOT ASSOCIATED WITH SOLID

WASTE OR SLUDGE DISPOSAL FACILITY CISPA 1980 NO INCREASED

ATTRACTION TO THE AIRPORT WAS OBSERVED AFTER SLUDGE APPLI

CATIONSCATION IN 1976 AND 1980 AIRPORT OFFICIALSOFFICIAL ARE ALERT FOR

BIRD POPULATIONSPOPULATION AND DISPATCH PERSONNEL TO DISPERSE ANY

LARGE GATHERINGS CONTINUED SURVEILLANCE BY THE AIRPORT

WILL BE NECESSARY

SLUDGE MANAGEMENT CONSIDERATIONSCONSIDERATION

SLUDGE CHARACTERISTICSCHARACTERISTIC

SLUDGE IS THE RESIDUE FROM MUNICIPAL SEWAGE TREATMENT IN

SEATTLE THISTHI PROCESSPROCES INCLUDESINCLUDE ANAEROBIC DIGESTION TO REDUCE

THE ORGANIC CONTENT AND THE TOTAL MASS THISTHI IS ALSO

PROCESSPROCES TO SIGNIFICANTLY REDUCE PATHOGENSPATHOGEN AS DEFINED BY

FEDERAL REGULATION 40 CFR 257 THISTHI MATERIAL IS THEN CENTRI

FUGED DEWATERED TO FURTHER REDUCE THE MASSMAS TO BE TRANSTRAN

PORTED THE RESULTING DEWATERED SLUDGE HAS SOLIDSSOLID CONTENT

OF ABOUT 18 PERCENT AND PASTELIKE CONSISTENCY

DETAILED CHEMICAL CHARACTERISTICSCHARACTERISTIC OF SLUDGE FROM SEATTLESSEATTLE

WEST POINT TREATMENT PLANT ARE REPORTED BY EDMONDSEDMOND AND COLE

1977 1980 MOST OF THE DRY WEIGHT OF SLUDGE IS INERT

INORGANIC MATERIAL ONLY ABOUT 25 PERCENT OF THE DRY WEIGHT
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IS ORGANIC NITROGEN CONCENTRATION IS PRIMARILY IN THE

ORGANIC AND AMMONIA FORM UNTIL NITRIFICATION COXIDATION

PROCEEDSPROCEED AFTER APPLICATION PHOSPHOROUSPHOSPHOROU AND OTHER NUTRIENTSNUTRIENT

ARE ALSO PRESENT IN CONCENTRATIONSCONCENTRATION HIGHER THAN USUALLY FOUND

IN WESTERN WASHINGTON SOILS

THE CONCENTRATIONSCONCENTRATION OF HEAVY METALSMETAL CE G CADMIUM CDL LEAD

PB COPPER CUL ARE HIGH ENOUGH TO PLACE SOME LIMITATIONSLIMITATION

ON APPLICATION OF THISTHI SLUDGE TO FOOD CROPSCROP FEDERAL REGU

LATION 40 CFR 257 SINCE THISTHI PROJECT DOESDOE NOT INCLUDE THE

FOOD CHAIN METAL CONCENTRATIONSCONCENTRATION ARE NOT AN ISSUE

METHOD OF APPLICATION

SURFACE APPLICATION IN THIN LAYER IS THE PREFERRED OPTION

FOR SEVERAL POSITIVE REASONSREASON

1 IT LEAST DISRUPTSDISRUPT THE ESTABLISHED GRASSGRAS COVER

THUSTHU REDUCING THE SURFACE STORM FLOW AND INCREASING

THE NUTRIENT UPTAKE IMMEDIATELY

2 IT CAUSESCAUSE RAPID DRYING WHICH AVOIDSAVOID ANAEROBIC

ODORSODOR HASTENSHASTEN AEROBIC DECOMPOSITION AND FURTHER

INCREASESINCREASE RETENTION OF STORMWATER
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3 IT RESULTSRESULT IN THE LOWEST POSSIBLE NITROGEN LOADING

RATE WHILE ENHANCING THE GREATEST TURF AREA

4 IT IS THE QUICKEST METHOD OF APPLICATION CAUSING

MINIMAL INTERRUPTION OF AIRPORT OPERATIONS

5 IT REQUIRESREQUIRE THE LEAST EQUIPMENT AND MANPOWER

ALSO SINCE ELECTRICAL CONDUITSCONDUIT FOR LIGHTING AND COMMUNICATION

SYSTEMSSYSTEM ARE BURIED THROUGHOUT THE SITE INCORPORATION OF

SLUDGE INTO THE SOIL AND SUBSURFACE INJECTION ARE ELIMINATED

AS MANAGEMENT ALTERNATIVES

ENVIRONMENTAL EFFECTSEFFECT OF SLUDGE

DATA FROM FIVE YEARSYEAR OF RESEARCH BY THE UNIVERSITY OF WASH

INGTON 1973 TO 1979 SHOW THAT ONLY NITRATE HAS LEACHED

FROM SLUDGE TREATED AREASAREA IN ANY SIGNIFICANT CONCENTRATIONSCONCENTRATION

EDMONDSEDMOND AND COLE 1980 CATIONIC NUTRIENTSNUTRIENT SUCH AS

AINMONIUM ION NH4 AND POTASSIUM ION METALSMETAL AND

MICROBIAL POPULATIONSPOPULATION ARE RETAINED IN THE SURFACE HORIZONSHORIZON

OF THE POROUSPOROU SANDY AND GRAVELLY SOILSSOIL STUDIED SIMILAR

RESULTSRESULT HAVE BEEN REPORTED BY ZENZ ET AL 1976 FOR SLUDGE

APPLIED IN ILLINOIS
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INPUT OF THE OXIDIZED FORMSFORM OF NITROGEN SHOULD PLACE NO

FURTHER OXYGEN DEMAND OR HAVE ANY TOXIC EFFECT ON THE RIVER

ECOSYSTEM 3RJETZEL 1975

THE EFFECT OF N03 AS NUTRIENT ADDITION TO THE RIVER WOULD

BE MOST CRUCIAL DURING THE WARM WEATHER AND LOW FLOW MONTHSMONTH

OF JULY AND AUGUST LEACHATE DATA FROM THE UNIVERSITY OF

WASHINGTON DEMONSTRATION PROJECT SHOW THAT BOTH LOW CONCEN

TRATIONSTRATION AND LOW THROUGHFLOW FROM SITESSITE AMENDED WITH SLUDGE

OCCUR DURING THESE MONTHSMONTH EDMONDSEDMOND AND COLE 1980 THE

SOIL WATER DEFICIT TABLE 31 AND HIGH NUTRIENT UPTAKE BY THE

GRASSGRAS WOULD FURTHER MINIMIZE THE LOSSLOS OF N03 TO THE DUWAMISH

DURING THE SUMMER MONTHS

DATA FROM 1979 AND 1980 FOR SAMPLING SITESSITE UPSTREAM EAST

MARGINAL WAY BRIDGE AND DOWNSTREAM 16TH AVENUE SOUTH

BRIDGE SHOW NO SIGNIFICANT DIFFERENCESDIFFERENCE IN NITRATE CONCEN

TRATIONSTRATION BETWEEN THE SITES IN FACT NITRITENITRATE

N02N03 CONCENTRATIONSCONCENTRATION WERE HIGHER UPSTREAM 713 AND 581

MGLITER IN MAY AND AUGUST 19801 THAN DOWNSTREAM 614 AND

573 MGLITER FOR THE SAME SAMPLING DAYSDAY AFTER 60 DRY TONSTON

OF SLUDGE WERE APPLIED TO THE AIRPORT IN APRIL 1980

THESE DATA DO NOT ELIMINATE CONCERN FOR POTENTIAL INPUT TO

THE RIVER FROM THISTHI PROJECT BUT THEY DO PUT THE MAGNITUDE

OF THE INPUT INTO PERSPECTIVE
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NITROGEN BUDGET

RESEARCHERSRESEARCHER AT THE UNIVERSITY OF WASHINGTON HAVE EXAMINED

THE FATE OF NITROGEN IN DEWATERED SLUDGE FOR VARIOUSVARIOU SOIL

APPLICATION RATES AFTER ONE YEAR OVER 66 PERCENT OF THE

INITIAL CONTENT OF CIA INCHL TREATMENT REMAINED

ASSOCIATED WITH THE SLUDGE MAYER 19801 NITROGEN WAS

RELEASED FROM THE SLUDGE LAYER AT SLIGHTLY GREATER RATE

FROM 10 CM INCH TREATMENT LAYER 1980 VOGT ET AL
1981 VOGT SHOWED THAT ALMOST ALL OF THISTHI RELEASE INVOLVED

VOLATILIZATION OF AMMONIA OR NITROGEN GAS ONLY 13 PERCENT

OF THE INITIAL MOVED FROM THE SLUDGE INTO THE SURFACE OF

THE SOIL OTHER RESEARCHERSRESEARCHER HAVE ALSO OBSERVED HIGH VOLATILI

ZATION RATESRATE OF FROM ANAEROBICALLY DIGESTED SLUDGE APPLIED

TO LAND BEAUCHAMP ET AL 1978

THE THAT IS RELEASED INTO THE ATMOSPHERE HAS NO FURTHER

ENVIRONMENTAL IMPACT NITROGEN THAT IS RELEASED INTO THE

SOIL BECOMESBECOME AVAILABLE FOR UPTAKE BY PLANTS FOR GRASSGRAS THE

ANNUAL UPTAKE RATE IS BETWEEN 150 AND 300 LBS PER ACRE

EPA 19801

THE CONTENT OF METROSMETRO SLUDGE VARIESVARIE FROM ABOUT 25 PERCENT

TO 45 PERCENT OF THE DRY WEIGHT WITH MOST RESEARCHERSRESEARCHER

REPORTING CONCENTRATIONSCONCENTRATION NEAR PERCENT AND COLE

1977 1980 ASSUMING THAT THE SLUDGE APPLIED TO THE AIRPORT
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AVERAGESAVERAGE 35 PERCENT THE LOADING RATE OF ONE INCH

APPLICATION EQUIVALENT TO 20 DRY TONSTON OF SLUDGE PER ACRE

WOULD BE 1400 LBS NACRE USING CONSERVATIVE ESTIMATE

15 PERCENT OF THISTHI TOTAL MAY BE RELEASED TO THE SOIL

THUSTHU ONLY 21 LBS NACRE WOULD ENTER THE ROOTING ZONE OF

THE TURF PER YEAR

THISTHI VALUE CAN BE COMPARED WITH AN EPA 19781 ESTIMATE THAT

17 LBS NPER TON OF SLUDGE WILL BE RELEASED DURING THE

FIRST YEAR WITH THE RATE DECREASING IN FOLLOWING YEARS

THISTHI RELEASE RATE DOESDOE NOT ACCOUNT FOR APPLICATION RATE OR

METHOD BUT STILL AMOUNTSAMOUNT TO ONLY 34 LBS NACRE FORA ONE

INCH SLUDGE APPLICATION

BOTH OF THESE ESTIMATESESTIMATE ARE FAR LESSLES THAN THE ANNUAL UPTAKE

RATE OF GRASS ALL OF THE BECOMING AVAILABLE TO THE

PLANTSPLANT IS EXPECTED TO BE ASSIMILATED AND LEACHING LOSSESLOSSE TO

THE GROUND OR SURFACE WATER SHOULD BE NEGLIGIBLE

ODORSODOR AND AEROSOLSAEROSOL

RESEARCH CONDUCTED BY THE UNIVERSITY OF WASHINGTON SHOWSSHOW

THAT RAPID DRYING OCCURSOCCUR IN CM 2 INCHESINCHE SLUDGE TREATMENTSTREATMENT

APPLIED TO THE SURFACE OF AN OPEN AREA DURING THE SUIMNER

MONTHSMONTH MAYER 1980 THE PROPOSED INCH TREATMENT WILL

DRY AND OXIDIZE EVEN MORE RAPIDLY ELIMINATING ODORSODOR ASSOCIATED
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WITH ANAEROBIC CONDITIONSCONDITION AND CAUSING POPULATIONSPOPULATION OF POTEN

TIALLY PATHOGENIC BACTERIA TO DECREASE SHARPLY

THE SURFACE TENSION OF SLUDGE PREVENTSPREVENT MICROBIAL POPULATIONSPOPULATION

FROM BECOMING AIRBORNE UNDER MOST CONDITIONSCONDITION CDMONDSCDMOND AND

LITTKE 1978 WHEN THE SURFACE OF THE SLUDGE BECOMESBECOME VERY

DRY SPORESSPORE MAY BE CARRIED INTO THE AIR WITH DUST PARTICLES

GRASSGRAS COVER SHOULD PREVENT THE SLUDGE FROM BECOMING TOO

DRY AND ALSO INCREASE THE BOUNDARY LAYER TO LIMIT THE EFFECT

OF THE WIND ON THE SLUDGE SURFACE STRONG WINDSWIND ARE NOT

COMMON AT THE AIRPORT SITE ONLY TAKEOFFSTAKEOFF OF BOEING 747S747

HAVE BEEN OBSERVED TO AFFECT THE GROUND BEYOND THE SIDESSIDE OF

THE RUNWAYSRUNWAY JEFF WINTER AIRPORT ENGINEER PERSONAL COIMNU

NICATION THISTHI OCCURSOCCUR PRIMARILY AT THE ROTATION POINT AS

THE FRONT LANDING GEAR LEAVESLEAVE THE GROUND NEAR THE CENTER OF

THE RUNWAY THE NUMBER OF 747 TAKEOFFSTAKEOFF IS LESSLES THAN ONE PER

DAY

CONCERN FOR AEROSOLSAEROSOL FROM THE PROJECT IS LARGELY LIMITED TO

ONE EVENT PER DAY DURING PROLONGED DRY PERIODSPERIOD BEFORE PATHOGEN

POPULATIONSPOPULATION HAVE DIED OFF THE RISKSRISK ASSOCIATED WITH

AEROSOL EMISSIONSEMISSION FROM SEWAGE TREATMENT PLANTSPLANT HAVE BEEN

ADDRESSED AT RECENT SYMPOSIUM EPA DECEMBER 1980

THESE AEROSOLSAEROSOL CONTAIN GREATER POPULATIONSPOPULATION THAN EDMONDSEDMOND AND

LITTKE L978 FOUND EMANATING FROM THE SURFACE OF SLUDGE

THE CONCLUSIONSCONCLUSION OF FOUR SEPARATE STUDIESSTUDIE FANNIN ET AL

1980 JOHNSON ET AL 1980 CAINANN ET AL 1980 NORTHROP
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ET AL 19801 AND THE GENERAL CONCENSUSCONCENSU OF THE SYMPOSIUM

WERE THAT NO EVIDENCE OF INFECTIOUSINFECTIOU EFFECTSEFFECT ARE ASSOCIATED

WITH SEWAGE TREATMENT AEROSOLSAEROSOL DESPITE ELEVATED AEROSOL

BACTERIA LEVELS THESE STUDIESSTUDIE INCLUDED NEIGHBORHOODSNEIGHBORHOOD AND

SCHOOLSSCHOOL IXMNEDIATELY ADJACENT TO THE TREATMENT FACILITIES

FURTHERMORE NO EFFECT OF THE APRIL 1980 TRIAL AT THE

AIRPORT SITE HAS BEEN REPORTED THE PUBLIC HEALTH RISK FROM

AEROSOLSAEROSOL FROM THISTHI PROJECT APPEARSAPPEAR MINIMAL

33

KCSIIP4 55025



METHODOLOGY

WORKPLAN

STARTING SCHEDULE

FOR OPTIMAL DRYING AND PROMOTION OF GRASSGRAS GROWTH APPLICATION

SHOULD BE INITIATED AS SOON AFTER THE WINTER RAINY PERIOD AS

POSSIBLE HISTORICALLY APRIL HAS BEEN THE BEGINNING OF THE

DRY SEASON INCLEMENT WEATHER WOULD POSTPONE THE FIRST

APPLICATION

AGREEMENTSAGREEMENT BETWEEN METRO AND THE AIRPORT MUST BE SETTLED

BEFORE FINAL IMPLEMENTATION ONE MONTH OF BACKGROUND SAMPLING

WILL BE CONDUCTED BEFORE APPLICATION

SITE PREPARATION AND OPERATION

EACH SITE MUST BE INSPECTED BY AN AIRPORT OFFICIAL AND

METRO REPRESENTATIVE FAXNILAR WITH SLUDGE TRUCK OPERATIONS

EACH SITE WILL BE FLAGGED IN SUCH WAY THAT THE DRIVER CAN

CLEARLY IDENTIFY THE LOCATION OF EACH DELIVERY ALL OBSTRUC

TIONSTION SUCH AS LIGHT STANDARDSSTANDARD WILL ALSO BE INDICATED

BUFFER STRIP AROUND EACH STORM DRAIN WILL BE CLEARLY MARKED

SO THAT NO SLUDGE IS APPLIED WITHIN FIVE FEET OF ANY STORM
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DRAIN THE METRO REPRESENTATIVE WILL BE RESPONSIBLE FOR

INSURING THAT EACH AREASAREA DELIVERY IS PROPERLY APPLIED THE

SLUDGE SHOULD BE SPREAD TO INCH DEPTH ON THE SAME DAY AS

APPLIED THISTHI IS NECESSARY TO AVOID ODORSODOR MAINTAIN THE

TURF AND PREVENT SURFACE RUNOFF FROM THICK APPLICATION OF

SLUDGE

THE APRIL 1980 TRIAL SHOWED THAT APPLICATION FROM THE

TRANSPORT TRUCKSTRUCK DIRECTLY ONTO THE SITE FOLLOWED BY SPREADING

WITH ROAD GRADER AND OPERATED BY KING COUNTY INTER

NATIONAL AIRPORT RESULTED IN UNIFORM INCH APPLICATION

THISTHI RATE WAS THE LEAST POSSIBLE FOR THE ROAD GRADER WITHOUT

UPROOTING THE GRASS THISTHI APPLICATION STILL ALLOWED THE

GRASSGRAS TO EMERGE ABOVE THE SLUDGE THE RATE OF INCH PER

ACRE TRANSLATESTRANSLATE TO 20 DRY TONSTON OF DEWATERED SLUDGE PER ACRE

DELIVERY TO THE SITE WILL BE LIMITED BOTH BY DAYLIGHT

WEEKDAY OPERATIONSOPERATION AND BY LIMITATIONSLIMITATION OF THE EQUIPMENT ALL

TRUCKSTRUCK WILL BE SCHEDULED SO THAT THEY CAN BE ESCORTED ONTO

THE RUNWAYSRUNWAY BY AIRPORT SECURITY IF WEATHER INTENSE OR

PROLONGED RAINI INTERFERESINTERFERE WITH THE APPLICATION PROCEDURE

APPLICATION WILL BE HALTED UNTIL PROPER CONDITIONSCONDITION RETURN

THE AIRPORT HAS INDICATED THAT THEY CAN HANDLE UP TO FIVE

LOADSLOAD PER DAY IN THE MORNING AND TWO IN THE AFTERNOON

THISTHI TENTATIVE SCHEDULE CAN BE ADJUSTED AS CLEARER PICTURE
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OF EQUIPMENT AND TIME CONSTRAINTSCONSTRAINT DEVELOPS AT RATE OF

25 LOADSLOAD PER WEEK DRY TONSTON PER LOAD THE ENTIRE 108 ACRE

APPLICATION 20 TONSACRE WILL BE COMPLETED IN 22 WEEKS

SO IF THE SCHEDULE IS DELAYED SO THAT APPLICATION MAY

EXTEND BEYOND AUGUST POSTPONEMENT OF PART OF THE PROJECT

UNTIL THE FOLLOWING DRY SEASON SHOULD BE CONSIDERED

MONITORING

TWO YEAR MONITORING PROGRAM IS PLANNED FOR THE KING COUNTY

INTERNATIONAL AIRPORT PROJECT THE MONITORING INCLUDESINCLUDE

THOROUGH CHARACTERIZATION OF THE SLUDGE AS IT LEAVESLEAVE THE

TREATMENT PLANT THISTHI COINCIDESCOINCIDE WITH AN INTENSIVE INPLANT

SAMPLING EFFORT UNDER DOE GRANT

IN COOPERATION WITH AIRPORT OFFICIALSOFFICIAL AN ACCESSIBLE SITE

WILL BE SELECTED AS CONTROL RIO SLUDGE APPLICATION

MONTH OR MORE BEFORE APPLICATION TWO SOIL SAMPLESSAMPLE FROM THISTHI

SITE AND TWO FROM SITE TO BE TREATED WITH SLUDGE WILL BE

ANALYZED THE PARAMETERSPARAMETER ARE PRESENTED IN TABLE 5 AFTER

SLUDGE HAS BEEN APPLIED FOUR SAMPLESSAMPLE ONE CONTROL AND THREE

SLUDGE SAMPLESSAMPLE WILL BE TAKEN ON BIMONTHLY BASIS

FOUR WATER SAMPLESSAMPLE WILL BE TAKEN CONCURRENTLY WITH THE

SLUDGE AND SOIL SAMPLES THE SAME PARAMETERSPARAMETER WILL BE ANALYZED

WATER SAMPLESSAMPLE CAN CONVENIENTLY BE TAKEN AT NEARBY CATCH
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TABLE 5 METRO SLUDGE MONITORING PROGRAM

SAMPLING PARAMETERSPARAMETER

GROUP METALSMETAL WATER QUALITY

TOTAL CADMIUM SELENIUM BARIUM
POTASSIUM LEAD BORON
NITRATESNITRATE MERCURY CHROMIUM

NH3N ARSENIC COPPER
ORGANIC NITROGEN MOLYBDENUM NICKEL
VOLATILE SOLIDSSOLID ZINC SILVER

GROUP PATHOGENIC ORGANISMSORGANISM

INDICATOR ORGANISMSORGANISM
FECAL COLIFORMSCOLIFORM
FECAL STREPTOCOCCI

ENTERIC BACTERIA
SALMONELLA
YERSINIA ENTEROCOLITICA

MYCOBACTERIA
ONE ADDITIONAL TO BE DETERMINED DEPENDING ON

INITIAL SCREEN

ENTERIC VIRUSESVIRUSE
POLIO
COXSACKIE
ECHO
ADENO
REO

PARASITESPARASITE
ASCARISASCARI LUZUBRICOIDESLUZUBRICOIDE ROUND WORMI
GIARDIA LAMBLIA

GROUP TOXIC ORGANICSORGANIC

PCB
CHLORDANE ENDRIN 5TP
DIELDRIN LINDANE SILVEX

DDT METHOXYCHIOR
AIDRIN TOXAPHENE

4D
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BASINS GROUNDWATER WELLSWELL ARE UNNECESSARY AND UNDESIRABLE

AT THISTHI SITE FOR MONTH BEFORE APPLICATION ALL FOUR

WATER SAMPLESSAMPLE SAMPLESSAMPLE AT EACH STATION WILL BE TAKEN TO

ESTABLISH BACKGROUND LEVELS THE STATION IN THE SITE UNAF

FECTED BY SLUDGE WILL CONTINUE TO BE USED AS CONTROL

THE DATA WILL BE USED TO IDENTIFY ANY ENVIRONMENTAL AND

PUBLIC HEALTH CONCERN

KING COUNTY AIRPORT WILL CONTINUE TO BE RESPONSIBLE FOR BIRD

HAZARD MONITORING THE AIRPORT WILL OBTAIN ANY REQUIRED

FORMAL APPROVAL FOR THISTHI PROJECT FROM THE FAA SO THAT METRO

WILL NOT BE LIABLE FOR SAFETY PROBLEMSPROBLEM RELATED TO BIRD

ACTIVITY

REPORTING PROCEDURE

PROGRESSPROGRES REPORTSREPORT WILL BE SENT ON BIMONTHLY BASISBASI TO

DUAINE MOE SUPERINTENDENT OF MAINTENANCE AND JACK FRAZELLE

ASSISTANT AIRPORT MANAGER THE REPORTSREPORT WILL INCLUDE AREASAREA

COMPLETED APPLICATION RATE MONITORING RESULTSRESULT SYNOPSISSYNOPSI

AND OTHER PERTINENT INFORMATION
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CONCLUSIONSCONCLUSION

PREVIOUSPREVIOU EXPERIENCE AT THE KING COUNTY AIRPORT INDICATESINDICATE

THAT SLUDGE APPLICATION NOTICEABLY IMPROVESIMPROVE THE TURF

POTENTIAL EFFECTSEFFECT ON SURFACE AND GROUNDWATER ODORSODOR AEROSOLSAEROSOL

AND OTHER HEALTH AND SAFETY CONSIDERATIONSCONSIDERATION HAVE BEEN THOR

OUGHLY DISCUSSED INCH SURFACE APPLICATION TO THE GRASSGRAS

AROUND THE RUNWAYSRUNWAY SHOULD RESULT IN NO NEGATIVE IMPACT ON

THE ENVIRONMENT

AN INTENSIVE MONITORING EFFORT WILL QUANTIFY COMPLETE

RANGE OF ENVIRONMENTAL PARAMETERSPARAMETER IN THE SLUDGE SOIL AND

DRAINAGE WATER
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RECOMMENDATIONSRECOMMENDATION

IMPLEMENTATION OF THE PROJECT AS DESCRIBED SHOULD BEGIN IN

APRIL 1981 AFTER BACKGROUND SAMPLESSAMPLE HAVE BEEN TAKEN

SLUDGE SHOULD BE APPLIED TO THE SITE SELECTED FOR MONITORING

AND APPLICATION SHOULD CONTINUE IN AREASAREA DESIGNATED IN

AGREEMENT WITH AIRPORT OFFICIALS THE DELIVERY SCHEDULE

WILL VARY WITH THE AVAILABILITY OF AIRPORT PERSONNEL TO

APPLY THE SLUDGE OPERATIONSOPERATION WILL BE HALTED DURING PERIODSPERIOD

OF INTENSE OR PROLONGED RAINFALL AND BE RESUMED DURING DRY

WEATHER
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APPENDIX GLOSSARY
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GLOSSARY

AEROSOL SUSPENSION OF FINE SOLID OR LIQUID PARTICLESPARTICLE IN

GAS JNIST OR FOG

ENTERIC INTESTINAL CVIRUSESCVIRUSE

RILL CHANNEL MADE BY SMALL STREAM

SWALE LOW LYING OR DEPRESSED AND OFTEN WET STRETCH OF

LAND

WIND ROSE DIAGRAM SHOWING THE RELATIVE FREQUENCY OR

FREQUENCY AND STRENGTH OF WINDSWIND FROM DIFFERENT

DIRECTIONSDIRECTION FOR GIVEN PLACE
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